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(57) Abstract: 

PROBLEM TO BE SOLVED: To obtain the subject new 
nucleic acid composed of a nucleic acid which codes for 
each of CDR-1 to -3 in an antibody H chain variable 
region having a specific amino acid sequence, for e.g. 
producing anti-human CD34 antigen antibody, useful for 
separation of hematopoietic undifferentiated cells, 
treatment of chronic myelogenous leukemia, or the like, 

SOLUTION: This new nucleic acid has a CDR-1, -2 and 
-3 in an antibody H chain variable region each with an 
amino acid sequence shown by the formulas I, II and III, 
respectively, codes for these amino acid sequences, and 
can be used e.g. for producing a new anti-human CD34 
antibody to be bound to a human CD34 antigen, useful 
for separation of hematopoietic undifferentiated cells, 
treatment of chronic myelogenous leukemia by binding 
the toxin, or the like. The nucleic acid is obtained by the 
following steps; extraction of mRNA from a hybridoma 
Anti-My-10 (ATCC HB-8483:) which produces an 
anti-human CD34 antibody, synthesis of a cDNA using 
the mRNA as the template, and magnification of the 
cDNA by the PCR method using DNA, which codes for a 
partial sequence of the antibody's variable region, as the 
primer. 
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[#wffijfc©&ffl] 

im#m 1 ] ftftWHgTO^isE© CDR-l, CDR-2 R 

wm-3 &fco>r $ / msm**— h'-r^mm 

CDR-l ; Ser-His-Gljr-Val-His 

CDR-2 ; Val-Ile-Trp-Gly-Ala-Gly-Arg-Thr-Asp-Tyr-As 
p-Ala-Ala-Phe-Ile-Ser 

CDR-3 ; Asn- Arg-Tyr-Glu-Ser-Tyr-Phe-Asp-Tyr 
[|f*£ 2 ] ftfls:© L m~*I&m®<DCm-l, CDR-2 RU 
CDR-3;8S&©T S y KBBJiJ*-^- h"tZ>mm» 

CDR-l ; Arg-Sei^SejHJln-Asn-Leu-Val-His-Ser-Asn-G 

ly-Asn-Thr-Tyr-Leu-His 

CDR-2 ; Lys-Val-Ser-Asn-Arg-Ser-Phe-Gly-Val-Pro-A 
sp-Arg-Phe 

CDR-3 ; Ser-Gln-Ser-Thr-His-Val-Pro-Leu-Thr 
^-1©TS/&3~117 ttfclB*S*LfcEW;b<&V*tt:<: 

^mm^mmmm^m^- 2®7?/S3 ~ii3 mem 

SSL^4r^-t-5 £ £ i t-5i£&;tS^^£©£jg;5• 
^fco 

[»*£5] W^l~3©V^T*t;Mi:fE«©$5^& 

cD34^(r^-a-r5ia«i^^:#:. 

[fS*38] it^5~7cOV^T^/6^IB*CD01fex. 

[0001] 

X-fctft, #M$tk hCD34£tfls\ -tor $/&SB?!J&=< — 
[0 0 0 2] 

Itt*Ofif] t&fet HCD34{4, 5gjM=5Mfc#HflS©JWS 
^ffiftiiSt LT^^tt, -^©l: hCD34^Sr^gi-rs 
(«T, fett hCD34fet#:i:V^5) ©S£*WI&£LT 
fet MY10 SMftgdfc^ :/y K— -^SfcikfrT^S (*S 
4965204^-^iBS, Immunology & 133 

157H, 1984^) „ *©i, Jtfc h CD34 fctftW:^ 

4 «*«r**fc£j^SjB»&S££TST^S. 
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[0003] ilfif ©fctftfcUc/h 2 Wg©# y K*» 

te&^-rs niraffMfcj rv«#j ) *t 

#<o?9*mc-%.<D rfemmwi tfcj ) 

fovM&ic&mzm&Lx^zmffi&frfe&m icdr j 

10 ItbttS. CDR fc|3\ Hmt Lf|©-*;tl«lK:oV*-C, 
N*4S8ffl!lA^ FCDR-1 J TCDR-2 J TCDR-3 J tUftf*!, 
£ 3oof®«s^t5i i:^*pt>ixTV>5 0 Bile I 
gG©«it^s;|g|^i- 0 

[0004] CD34fetJltt, Jk^O^^fk^jjai^aii- 

^$*IT#-CV>5 (S.Saeland Blood te072#^15 

80H (1988¥) ft if) „ SkK, CD34 iftfri:, 

^ V^T fc*^> N * it ttMM t* — X b ©tffi^-g-*>-fr& if 

d^5)-[BI-f-5E^#gS©5H%-6SfT*?tLOO$>5 (Dreger 
fe, ExpHematolifc|g23#fg 147K (1995^) )„ 

[0005] 3tiL*^i:«ej}a 1 1±. »s©jpoj»ic ± •? « 

t?u7t-V/3: if ©/&& LfcJifflJiSP* 1 ««WJi 

•rs^-fk^ii^Jiasu 5 , ^:T©^?iJ^©5)-fklBi:i 
Bii?i[|6S:^-r5jgJii««fflJ!a^tf. *©IMSHt % 
30 ^W^jk^Sm^-g-^ttTV^S. *©«MSra\ 515 

«Jk*Jct-^*^5>iS, JB«E«3o=-^H^(G-CS 
F) ^©IM h^-f^SrS-^-rSiiT?, ^ffijfett 1 ^ 
t Ci^?>©«iJ!aSr^-rs 

[0 0 0 6] 

40 u ^©^s^s^t, *©®jttc^A^»^dsra 

*tH#S«l4^r^ffl«l!i«gBM25.0«^»ffl«jte^© 2 

oas&g-e&s., ^liiRjte^tcii^©^^^^ 

^sr^-rs. L*»L*^&, 
so (pcr)^7o— p4 y. p( z>%±&%!&zmi&-r 
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w^i^^nt h cd34 «wK*M-5ae^^*# 
[0007] -rftfc*,, *^^>^ja^ «rse*«G>H 

KJ:oT#fe*t*t hCD34^i3|irfr^63K«4«:fc h 
[0 0 0 81 

R-l, CDR-2& tfCDR-3 &&i<D T*J Sr a — Ki" 5 

[0 0 0 9] (1) HWer«««OCDR-l f CDR-2&tfCDR- 
3 <£>T=./gtE?iJ; 
CDR-1 ; SHGVH 
CDR-2 ; VIWGAGRTDYNAAFIS 
CDR-3 ; NRYESYFDY 

) 

CDR-1 ; Ser-His-Gly-Val-His 

CDR-2 ; Val-Ile-Trp-Gly-Ala-Gly-Arg-Thr-Asp-Tyr-As 
n-Ala-Ala-Phe-Ile-Ser 

CDR-3 ; Asn-Arg-Tyr-Glu-Ser-Tyr-Phe-Asp-Tyr 
[0 0 10] (2) L«Br*«*©CDR-l f CDR-2&tra)R- 

3 <DT*;wtmm\ 

CDR-1 ; RSSQNLVHSNOTYLH, 
CDR-2 ; KVSNRSFGVPDRF, 
CDR-3 ; SQSTHVPLT 

X^m^^iTo ) 

CDR-1 ; Arr-Ser-Ser-Gln-Asn-Leu-Val-His-Ser-Asn-Gl 
y-Asn-Thr-Tyr-Leu-His 

CDR-2 ; Lys-Val-Ser-Asn-Arg-Ser-Phe-Cly-Val-Pro-As 
p-Ar^-Phe 

CDR-3 ; Ser-Gln-Ser-Thr-His-Val-Pro-Leu-Thr 
[0 0 11] #3M§tt, tt*©H*Hr*««*$E 

J'JS?e#j#-j§- 1 cor $ y»3— ii7<a^iEiisttfcBaj!i 
-113 ttfc|aii*^fcBB^Jfc$VMi-t*i,4:|IKWfcrai: 
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[0012] sfeK, um»i&mmhz>^& 

L«-5TSe«*<© CDR-1, CDR-2 «(OT^/ 

*>, H««T3g1fi«<Z> CDR-1, CDR-2 ^tfCDR- 

3 #*©7 S / ^E?iJ-C*> S#t#:Sr a - K1-*«M*telB 

CDR-1 ; Ser-His-Gly-Val-His 

CDR-2 ; Val-Ile-Trp-Gly-Ala-Cly-Arg-Thr-Asp-Tyr-As 
p-Ala-Ala-Phe-Ile-Ser 
10 CDR-3 ; Asn- Arg-Tyr-Glu-Ser-Tyr-Phe-Asp-Tyr 

[0 0 13] £fc*3£0Jf3\ L«RT^ffi«(OCDR-l,CDR- 
2 RX* CM-3ififc<DT $ y ^E^feSStftSr^ — K1" 

CDR-1 ; Arg-Ser-Ser-Gln-Asn-Leu-Val-His-Ser-Asn-G 
ly-Asn-Thr-Tyr-Leu-His 

CDR-2 ; Lys-Val-Ser-Asn-Arg-Ser-Phe-Gly-Val-Pro-A 
sp-Arg-Phe 

CDR-3 ; Ser-Gln-Ser-Thr-His-Val-Pro-Leu-Thr 
[0 0 14] *fc**Wtt, #C?>(A) -(C) <£>tt»Sr^r 
20 Ctttt&a — K-t-5*ltfcH-t-6 0 

(A) H*^*«*3»EW«E5l»#l©T5yBfc3'-ll 

^T=>/&E^JSr^tr. (B) L«i?^tt3PE7!IftE7!l 
#-^2<^r^y^3-113 ttte|»SftSEJME>SV^ 
**ti:*«ttfcWt«ltB«)r§y»EWI*-&tf, (C) t 

[0 0 15] Sfolc tWBtttfc*«V^T3te 

^»*;t#iicfc:J;oT*£§*u fc hCD34StIS^iiE£^ 

[ 0 0 1 6 ] fei MY10 Stfl:<OH«©nr*flBH£<D»e^E 

1 fc^fo E3aj*EJ!l#-J§- 1 (DT^/Ml fe30tttt 
:7 V— A r? — ^ ISr. 3lJ&>£>35ffitt: CDR-lSr. 36^49 
40 fi|i7U- J*?—? 2 Sr. 5036^fe65ffitt CDR-2*. 66#> 
£>97fim^l-— A?-^3 Sr. 98^fel06 CDR-3 
St* 107 a>&117 <fcfcfc:7V— ^!7 — # 4 Sr-ttt-Ptb* 

V*ft#a-K?M&T5/»EMS\ E7U*E?!f*#2 
fc*t~o E5U*E?!l#-^2©lj&»b23teW:7 l^— J*V — 
^lSr. 24**&39ffi» CDR-1 Sr. 40**5>54ffitt7 W-A 
? — ^2 Sr. 55d*5>61ffitt CDR-2Sr. 62^693fttt^W 
— A!7 — ^3 Sr. 94j&>fel02 ffitt CDR-3Sr. 103 ^foll 

3 mty^—^v— # 4 sr^tt-ett^ro 
50 [0 0 17] #»wt»v*5 r^j ii^^rt^ 
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h Lm&m — '^f- Y±xc$m&grtf Lfc i if.msm 

TScFvJ ftifh'Si.tlZo JfcfBgil-ev^ Tt h CD34 ft 
ttt. Civin £>K (#B#?rSg 4965204^- 

.Rt* J. Immunology U% 133#Jg 1573C (1984 
¥))£;ft/rv^ftfi£rV^5. ^©ftjtStt:, iitt©*#fl: 

[o o i 8] #3sgn-e^5 rusrttfciRi&lMBj 

fcfc<n$mmm&km&~-o>ifc-k<Dmisi>K ^kcdr© 

T 5 / ^E^JC: J: o T&3£ $ ;ft,5 £ h la-r * *ft#© t 
Mfc"C*&*bTV , >5 (Gussow, D. and Seemann, G., H 
ethods in Enzymology, 203:99 21(1991); Glaser, S. 
11 et al., J. Immunology 149:2607-2614(1992)) o 
[0 0 19] £ f>K x &&;tft#©g£3ri!fci; Lt> m 
COST^^i'Jft^Sr^^a-t-S^tt, «*© 
— ^^"5rtB-C&!3, (Whittle, N. and Adai 
r, J.et al. (1987), Protein Eng., 1(6), 499-505. ;S 
utter, K.D.and Feys, V. et al. (1992), Gene 113,22 
3-30.), ffl&tft: hft#©383i;/7*S: K(pGl) mm 
U t h • -e£;*3M7ftfc h CD34 ftflcS:«iLf5 
pGlMylOSrffrSU r*l,£:C0S7iiiJ§&^»e^ 

iau t hft cd34 $K&(D*mi£'tf*>» rr-e-s-?, 

t h • -^^^fttttii, W^ffilsErtS'M' y K— 

©3te^BE^!l^> tbm&L £ ft 5 Jte^F- tc J; o T£« $ ftfc 
ftfrSr^-T. ^S^^S KpG-l« N H^P8^#^- 
W095/15393^«dfett© pSE^^S K©fc h Cyl 

©ia^j»£tt;&n£;h,Tv>5BSiiia hv-r ^(tio*^*l 

Kit), t h-^^^yftflrfc^L^T'?*? K 

[0 0 2 0] C0S7$MStt, ffi»10% * S/JWljfiiJft&n Dul 
becco' s Modified Eagle' s Medium (DMEM igitfi) 

v\ syoca^ftTs?*;-?^-^. cos7JWfla-.©jse 

$tffl £r# If— ^±tt(1994)^©^#^|a* 

£ft-cv^„ a)S7JMaa~-©»e^agAffiii, s^§£?Lifc 
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©fife, DEAEf*^ 1-5^8: (Bebbington, C.R. (199 
1); METHODS: A Companion to Methods in Enzymology, 
2(2), 136-45.) T?fcoTfcAV\ 

[0021] *ftw<DnmmK£hY£. ssm^?*? h 
pgi icmz-7&i£tiitfei%mt$ : i&m*& c Y i xhz-fz 

tf\ ^n-vfct IgGl tbT^I-S. ft#©£*B# 

?ff©DMEM^ttfcioT«*i-sr tasg*Lv\ 

T*£±»*K#S&$;ft,;fcft CD34 ft#fc}\ tfSfctfT-n 
10 fM'VA^/n^VGfcflV^-ilWto; IgGft#©i|# 

#-g-©^± t Lttt CHOJWflS, Sin —*-Sp2/<Mfl&& 
J:<^P^>ttTV^S (Xiang.J. et al. (1990) Mol. Immu 
n., 27, 809; Bebbington, C.R. et al. (1992) Bio/te 
chnology, 10, 169; Larrick, J. W. and Wallace, E. F. et 
al. (1992) Imunol. Rev. 130, 69-85. ; Deyev, S. M. andLie 
ber, A. et al. (1994) Appl. Biochem. Biotechnol. 47(2 
-3), 143-54. ) B mZ-tt CH0*BJ&-era\ MTX ^(OMM^i. 

20 Y) (Bebbington, C.R. (1991) METHODS: A Companion t 
o Methods in Enzymology, 2(2), 136-45. h ^^iiS* 
*<**»E»T?**HX. -?r©*t*m^x.ftfc h CD34 

[0022] *mWV> 1 *m$imz. pCANTAB5E 

^s Kfc**ii«* % *SB?a^fig^$^-r^jffl-r-5r 

^fei*. Recombinant Phage Antibody System 3ry }- 

D34 ftii^tiv^^g-, * v h&m$b\z®imx'Z-rg'<<o 

[00 2 3] LT, ^^Jxfcftft:^^ 

ab, F(ab')2 , Fv JbSV^i* Fd 4 if %®ffl-T5 £ t & 
20~22H (¥^ 6^1^250 Jfi A»»«fr4* fe *) 4 

&Lmmmz£z,mm±mt)>t>'&zijmx'£i,\ mn^y 
50 f- K©#a-td(4ftflc^©^toa^<t rt^-e 
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[0 0 2 4] $£K#3S^CD»£^K±oT£g£-£fc 
ftf£t::#*§**£-g-£lt\ «tt#mteJii*!*if©JMffc 
*J*Lfc CD34 ^tt6jk#!ttiasrffi^^-a:5i 

LfcS#<©#ft>S, tL<U77ii — ->.*»;:<}:£) mux 
Lfc^#©*ffi(jkejfii«®l®^^ <bfOT1- 5 ^ t #-e# 

JK«**tt*^4< t 2«SW±^r-t-5fit«:§r*-ro 

CD34 ftUfclgiSfcU t>5— ^©StWte-a-SSffift-y W-! 
•e, CD34 BttejfiL«»uafcy^-««4rJ:!?a*<BBRS 

*ft eA^Sbmsrst^-rs r £ s c cd3 ewnc 
t>, my , mmao, cm, cds, cd6, 

x irift vx&m.&ittitt. '<■<( x^y? * y ? , -^/u 

KyOf *^>:7.r y ? QcS-bVkKXC^ n— ?Wft 

[0 0 2 5] £ft&tt: % **5ttJHl!:#LTO*ft6> 

1\ l^-^rtO^-S^t'h-^ 09;fctf&&5ft C 
D34 r i t>^r«f *6. ft CD34 ft 

frli, V^<ojMMrSiivCV*$ 0 tftj&tfft HPCA-2 ftfr 
(^ h^y^l^y^tt) , ftHPCA-lftfr (-<y by 
^y^^y^tt) . 4Al(-^Wtt) , B1.3C 5 (Katz 

Leuk. Res.lfc. 93£. 191 M. 198550 * 12.8, 11 
5.2 (Andrews f>. Bloody 67#, 842 I, 1986^) s I 
CH3 (fatt?>, Leuka emiaifc, 1^ 417 I, 1987 

x Tuk3(Unchanska-Ziegler£>, Tissue A ntigens 
, 333£, 230 M. 1989¥) , QBEND10 (Fina £> N Bloo 
d, 75^, 2417H, 1990¥) , CD34 (Ab-1) (Oncogene S 
ciencestt) , Inmw-133 (Barrandek, Hybridoma IS, 1 

203 H, 1993^) frlf&tsibtl, ittfeOStfrJt 

[00 2 6] 1 *«ftftccor 5 y ^@E?iJI4, E?!l£BB?U 
y KSB^iJ i bfc„ E?iJ*gB?iJ## 3 © r $ y g&IB 
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JU*r» 30a»£> 146ttttH^©BT^«4r x 147d>£> 164 
fiCfcty 165*^ 274^(4 L^-5T^J«Sr x 

275 **?>292 K-t&g^timmtttl^tlTF 
1" 0 PCANTAB5E 7*7 K (7 r/^fTtt) y^ 
UTHflRWm©-W«r*tfEW. otO 140 
a»kl69 &tf\f8;lc&;h,T:i3!J N ^KTtt-tOia^JSrflJ 

[0 0 2 7] l^gttft^^&fcisv^Tt, S^Srife-a- 
&-£?5o tilt, ^S^T^M^^^y s'^'ft, 
10 /^^^>y-r y^-fk^-srieT?*)*), l^y^Krt^ 

flJffl1-5ffl^J:t9=fT5rt*s-et x iK-a-Sft*, ft 
[0 0 2 8] ^ fe^^fc^Mtt, ±Mffl$L<n*ftw<o 

ftflso^ttSr^^-BrSfcfeJcttffi^^S^Si: t 

#k &f&mkk himmtsntimwuDmmmmfcmx 

mcFvXIOug ~lmg/frSkgg«d5iiS-e*>-5. * 
*:> *Mt>T?*B*^«a-t-*»^|i % 0.1#g ~lmg/mlS 

[0 0 2 9] 

i^m<omm<Dmm] sit. ^mn^m^mmm 

[##^!l] pGl yy^5 KtoflSt^fTofc. m^-B-mt: 

hmfaDft^ff— pSE (H^M^*#-§- ff 095/15 

393 <Dmnmm®CMz&3su t hft#£# 
e ^fflBWX sail x-mim, mmma&^m^tvtL. 

-WS^iix DNA Blunting Kit (^fgigtfc) SrfflV^, 
^#coy°n ha-M^oTSIf^Lfc. Wi^MaSrtr 
pSE5r«)RB^ Apal X-miMk. 0.7 

50 n&mm cm ^tt»^mm>^ l-^pse * - 
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DNA£rttfflft®lL#; 0 Z.<Dfcfoft GeneCleanll Kit (7 

<t*sjBarftvNj:5teaufco jfci^x t h cyi m&?<D 

^ft^»*3i**tfc^'5^$ KDNA pUCCGl SrfflfiR^ 
KpnKSaSJttt) -CflWfcU ^W*ffl£¥?&*ffl>ffcL^ 
fflKKBM* Apal tSftLfc, lOSCTJ: 0.7%T 
#n-*^/WCT««iic»U Cyl »e^PGD£fi£:^ 

Srfi'ofcJSa^^^— pSE irSr^-ry-Va V* y hVe 
r.2 (^J@jgf±) Sr/HwrjUSU %«^j£ftfe«r;ftclft 
ft DH5«c^»Abfco WSbfcan^— ^feglresra^ 
"C##U tt«oT^7^ * K DNASrffittlfflSL 

feo am-***— pse ic#ft-r«ai3ftffiiBiM(«r^vx 

oTftfetLfcT^-XS KSr pGlirbfco H2lc pGl^ 
* S K©«lftl8«r*bfco 
[0 0 3 0] 

Anti-My-10 (ATOC HB-8483) $\ 10%^iSjfiL»(Flow 
tfc) Sr«JnUfcRPMI-1640 **(Gibcotfc) ^^bfc 0 

Sr^fSIU ««±»fcWjeLKG-Ia *MS(ATCC CCL-246. 

i) (CD34 ^mm^M^m&jkmmm^mskm^mm 

^bfe 0 ^(DMS&exlO 1 fab± RNA£r AGPC SKChomczy 
nski,P.and Sacchi, N. (1987) Single-step method of 
RNA isolation by acid guanidinium thiocyanate-PhOH 
-chloroform extraction. Anal. Biochem. 162, 156-159. ) 
-C^BfLfco S&fc, #StLfc RNA^mRNAS: QuickPr 
ep mRNA Purification Kit C^rA^^T tfc) £r{£ffl 
UWfcbfc. #e>tl,fc mRNA &mmt Lt, 1st strand 
cDNA Sr^J*Lfco £*ttt % cDNASynthesis Kit (7 

PCR micXV. BttcoJte^^lfft^ifTofco 

rt, ^^ftae^ cdna ds^jau5*E 

^Hi^SSr Sequences of Proteins of Immunological In 
terest, 5th edition, 1991 (USA NIH 39§fr) (£jMK& 

[0 0 3 1] H*0R#(£Hl>R!HB?!I (5' GTCCCAGGA 
TCCTCTGAAGCAGTCAGGCCC3' ) RT* (5* ACAGTGGGCCCGTCGTTT 
TGGCTGAGGAGA3' ) L«t*>SM»|c||L (5' TGTGCCCTCG 
AGGTGACTCAA ACTCCACTCTC3' )^r^ (5' ATGGATACTAGTGGTG 
CAGCATCAGCCC3' ) ^E^JSr^o^T-T ^r— j^&SMr^j&S 
#«<S*Lfc. HMi**tfc»ftfW^H:, TA cloningkit 
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Ver. 1.2.0, Mode 1373 A (Applied Biosystemstt) £rffl 

[0 0 3 2] mWLBJ&ft. H^^Sei-Glu-Gln-His-Cys 
(1"ftt>*>, lX^BS^-C^i-t, SEQHC) (5' CTCTTGGAGG 
AGGGTGCCAG3' ) Sr. k ^^Ser-Glu-Gln-Leu-Cysrt"*^ 
*>. lX^m^^irt, SEQLC)(5 ' CCAGATTTCAACTGCTC 
ATCAGA3')Sr^5>fsr— i: LT, PRISM Ready Reactio 
10 n DyeDeoxy Terminator Cycle Sequencing Kit (Appl 
ied Biosystemstt) £/8V\ ^fettjS^O^n h a — 

[0 0 3 3] Ifefett, AB I t±C0^^<y l/?*sry h Srftl 
[0 0 3 4] 

[%ft0!l2] SOfc«l-C#fejxfcSt CD34 SMtMDHlSJt 

20 * K (*&7kb)^j|a*a* N St CD34 StfrSrXa^Ttift^ 
KSrfERL-fco Pv — XDT'vX* K DNACO L ^ 
frfHRffiRXhoI (fflHJKt) ^tfSpel GHBSMfc) 
ftflK 0.7 %T^fn-^«««c«^K:x«HU L* 
W*««ittXE?aSr^|> DNA»r^Sr«j q ft USffl Ltfu 
T # n ~* b ODNA^Jf GDftffi tCl ft, GeneCleanll 
Kit (7t = e4t) SrfflV\ tSft^^u ha— /wsia 
oT*MP*fTofc 0 -<^^-pGl ^ffiRIHRXhoI 

st^spei-em^, o.7 %T#T2—xyMzxmm\c® 
30 s k wA<DHm-*f&mm&Mmm%&& wwmK&mm 

^^Apal (SffiStfc) RTf BamHI (SfiStt) X® 9 ffl 
ttWfctt, GeneCleanll Kit (7^a->tfc) Sr^V^ x m 

pGlSrffilS^ Apal At5 BanHITJBft«, 0.7 % 

Ok*ttU 3t»S^» Sr*JSMIJM109 ffi^iALfco 
-^>^SiS^ft N ^>f^">3 hver.2 (Sfi 

WSStfc. rjxbfctt*a*fc«v^ft||RiB» Xhol 
Xff Apal fcTfBYfcb, HMAtKL«Rrftfi«HftSE7U 

fcT#6*tfc»»a[ttflcSia^9^5 pGlMYlO m 
7. 7kb) i Lfcio 
[0 0 3 5] 

[^j£0»j3] iaii«2teT»fe*ufc»iea!tt*HBia^9 

50 ^ ^ KpGIMY 10Sr x DEAEr^h7^ffi (Beb-bing 
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ton, C. R. (1991) ; METHODS : A Compa-nion to Methods 
inEnzymology, 2(2), 136-145. ) fcT-ttb-Ptt C0S7 M8& 
^i*ALfc. C0S7 )W*^10%^->l&JlJiLflKPCS) M D 
ulbecco's Modified Eagle's Medium (DMEM) \Z. X * it 
fiffi*a*©4 BMlCffiSlOOmm (Dy*4 s^afcfct) 
m 6.1xl0 5 Cells/10ml£&5<fc SWSiSU ^*Ufe 0 
4Bt, 4-f±»*»*. PBS(-)KT«Bia*»3a»fca5»- 
t"C, 4ml <£>10% FCSJP Dulbecco' s Modified Eagl 
e s Medium (DMEM) SrJP;t* Jfcvvc DEAE h 7 

fljfi 20mg/ml<^>DEAE^^^ (7r/W5/rtt Co 

de No. 170350-01, Lot. PF97323) t , iSiKSMfito:/ 

7.*^ KSrTBS(-)(20mM Tris • HC1 (pH7.4), 0. 15M Na 
CI) fc±50.17#ig/Ml £ b^^^r 2 : 1 (v/v) 

^bfcto-efcp, x>r^^^fc/t!? 180^1 SrS^snu 

fc 0 ^^^>> 3 y| x ±f&£r&T. 10%^ 
^^*^>K0)MSO)aSSP PBS(-) 5ml SrJlIfcT 1 $)# 
itt *V^±J»&JtT, PBS(-)"«(6J*«, 100//M 
^no^rV (Sigma No-6628) A 5 <£> 2 % F C S Sfe&P DME 
M 7ml ^Px. N 37t^3R#ffl>f V*^.^— h Lfc 0 

-Lf»£j#T, PBS(-)-C^UT, 10% FCS An DME 
MlOml SriPx., J§«Lfc 0 S0 N P BS<-) Xtf DMEM 
TFCS JP DMEM < B£*Lfc^. DMEM 10ml 

[0 0 3 6J ^*W*fr*»fe3 B«««±»*|iIJRU Ek 

5*»«U -tt«rt h-r^^^^^St CD34 Inif^OffilH 
•i&irbfco ftHflbgii) CD34 StJ^^^fi&^Sfc 
fciOWMUfc. 1.5ml ^~-7\cmmM1& KGla £rlx 

ivflWKu m^mmm(2% fcsssjjj pbs (-))-? 2 m 

&&lsft 0 jft*Lfc«Bje^jWJfi«iB«Sr50|*l ssanug 

at*. zti\z.m$tm&& 1 tig jra*., **-r»3Q«iwfr 
mb»»*«t50/*i mnvrnm^fto ^tuc fitc 

afflMr^Sifc hIgG(Fc)£t{fc(l/20 #3R Immunotec 
tt) Sri Mg iPX7k^-C30^ra#Sbfc o 
*fflJ}&ffil®^-e3[HJi5fc#SrfTofcm, MUblKM««r 300^ 
1 SSiPUWBLfco £i±<Z>teaSrfTofcJWiate7u— -9- 
h^— (^<^ h^y^f y^^y^tfc) if— 

— ^a*t MgG i Mg an*., ra«©s^Ttt»js 

«r*aaLfc. B3fc, MOHRAO CD34 fetJj^O#S^«r 
^bfc 0 B3(l) ttii»^9^StJSSr«fflLfcli^, 
(2) tt*«Sf A(ttA tfct^Tfc ? s .♦tfy-fZ/a 

St cd34 pGimoa^MratfliAtt cd34 stjos 
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IB«G>fl9»«r* v t-£ t h^9***7*t#:fctt: CD34 ft 
WJWfifcJioT, CD34»ttj||IIJfiSrttab5Sri:SrWl 
[0 0 3 7] 

[**«4 ] feifrjte^-SrS c F vfetft^/B-^ * — 

10 SUB;/^^— ^ftHEJUtt. (5* GCGGCCCAGCCGGCCATGG 
CCCAGGTGCAGCTGAAGCAGTCAG3* ) (5' AGACGGTGACCGTG 

GTGCCTTGGCCCC3'). Liffl^9-Yv-©#tEJ||tt, 
(5' TOGAGCTCACTCAGTCTCCACTCTCCaGCCT 3' ) x 2fctK(5' CA 
CCTGO^CGCCCGTTTCAGCTC 3 ') SrttflJ Lfc c PCR* 
#«GeneAmp PCR Reagent Kit with AmpliTaq DNA 
Polymerase (SSJttt) SrfflV\ 94X1 1 $h 55*01 

PCR^gfi, S^B DNA Thermal Cycler480 ^ 

20 OffiRHHRSfil (*#^tt) BstPI (^Bmt) "C 
«ftU L«»ffll»lV3KSacI (^?S5§tt) &tfNotI(S 
ffiattt) TfJB-ffcbfcfll, 1.5 %T^fn— ^y/WCT«St 

^/^fo«> DNA»TK-Oi40a^^. Gene Cleanll Kit ( 

[0 0 3 8] ScFv^L**r*^-r5^<^^— tt. fet CD34 

&m±-tZ>^7X^ h*<Dft$,$:iTotc 0 Recombinant P 
hageAntibody System^r^ h (7r^i/7tt) Sr^V^ 

tf^y^^ ftHRKftSacI (^ffi^tt) RXMotl 
taSBJStfc) -CWft* 0.8%T^fn-^^/nc:T«»» 
»U L«MR«*>:5febfc^<^^- DNAgff^SrttfflJffK 
Lfco Z<D DNA»f>r^. 3fefc||«Ufctt:' CD34*i^(OL 

**A*t»t>ofc^9^$ KtftJRWSlfSfil (*#«& 
tt) ^U^, BstPI (SSBJttfc) -cm^0.8%T^fn-^ 
40 ^/PfcT««8c»U Hig«W*L^^^^DN 

St CD34 St^H^5te^*»*£UTH^5te^^l^ 
Attfdo ^<D9-<^f—>B>\^ 9 <{ tf—is b >Ver. 
2 *y h (^ffi5gtt) fcttfflbfco *1tT#T2—x#A, 
frt><D DNAWf^OttWfctt, Gene Cleanll Kit (^ r ^- 
^ixtt) *r^V>frofc 0 «±OtmaoT#f)tifc7 p 

K«r*»«HB2151 (^T/^^Ttt) ^iAt 
fco b T > t° V y >^ 2 % Gluco 

se^P 2xYT >^l^— h^WEV^r— BfclS#U fflS-bfc^n 
50 ^-O^^^^fSSrjl^ Sffii^ot/y^^ KDN 
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fc, fei CD34fci#Oia?*J£r*t* ScFv Stfr***^*^ 
7* ^ KSr pCANMYlO £ Lfc 0 

[0 0 3 9] ±my P '7*^ K-Ch?^7t-AUfc* 

sb««(3.5%/<? h hy^b^ 2%/<^ h-r-^ h 

x ^h7^ K 0.5 % NaCl)^T**Lfc 0 180 
— SBSrlOflaF*<0±|B«ffi6^ap*., 1 B£fIflJg«L£:^_ttff 
IraM <£>IPTG, 100 // g/mlT > fcf V y ^8s#P S B 

RPAS PurificationModule(> r r^^i>'r ; f±) (^)/n h 

*i#:SrlHliKbfc 0 #fe*Lfctt#3|filI^Sr Etag 

JBttSSff^^n h3-;H:»\ ttJS<Of*|g&;ftJ/g LT 

fTofc 0 «±©sfc«sK:±9 scFv ffimwm&tmit. 

[0 0 4 0] 

WJ5] «|[«4Ktftfc« CD34 ScFVttflQMSM 
ft**6fflU t h CD34 gtHc0;&a&fTo*: 0 lxl0 7 f@ 
OKG-la $BJ§S£r0.05% Triton X100 fr#y T*? 
tfc) lmlOTBS(-)T?7k_hl05>W^3SLT. *00S££ 

14, 10%^ll&JljSL»^tpRPIII-1640 #ttT«*Lfc 0 

»J»M3® Lfco - co^SrSDS *Ky y yWT * K««C* 
»^ (ACI tfc) «rffiffllJllU 0 C^t^lli, 

+«>#^A?^KfcPVDF«t (BioRadtt) Ch?^77- 
Lfco F7^7r-}t 25mMhy^ 192mM^y v^V 
f*y~7T— ifctKElectrohoresis power Supply-EPS 60 
O^g (^rA^S/Ttt) *«BU 100V, l^ra^Ch 

^A9PBS(-)KTl«FIB^ny*^Lfco ZL<07 4 

tt, 0.05% Tween-20 *^trPBS(-)T?jfcitM£, 15/* 
g/ml<^)-*«Stfl:"v?i«ffHH/6S-&fc 0 :07^ 
K>9-~*W&k^ 2&$iWh UttE- t a gfetfr (7 
r/Wi/rtt) «r 5/fg/ml-Cl^ffiS^^^fco * h 

^^FcfetftSr 5 M g/ml^ 1 B$ffflS/S£^fc 0 r<£>:7 

KB:, ECLi (T^^Mfc) i«^«:7 
>T/^A(Hyperfilm-ECL : T^->-YA|±) ^fflbfc 0 -t 

<d®mk CD34 ^©^^KdstftWSixfco XV s ? 4 zf 
^yha^/wt tt HPCA-i stff h^-r s'*^ 

c £t#:& 2 #cfet#: £ bfc 7 ^ /v^ — £ HEtK^fS, £ 1£ 




*5W*1 0-155489 
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5 1*tttt*0*£J&^T, H«*&a«rfrofc 0 120K 

D34 CD34^**fflU5*ifctatBb 
[0 0 4 1] 

[^J£0!I6] g^ftfc CD34 Jtfl^T 

JWdfcKitLfc. 3»0j3Ttf»fcfc h^fr**^^ 
Sr^/^a^± 9 lOOmM m^T h V & -A e£ 3> 20mM <9 A/ 
IMNK, pH7.4(PBS)fc*||lttte«JfeU ^th^? 
10 lmgtt hJlii»T^^5^2(tagSrPBS left 

[0 0 4 2] 

mk^h])$J±£^fr20nMr)A,mmffim. pH7.4(PBS)^ 
U *<0 1$:MtTLi£ 500//g fct hiftLfST 
V200mg ft- PBS^S^L2 mli U ffyXs^T 

20 [0 04 3] 

StCD34fet^Sr*jgi-s-i:^Brt|^b, ffl^O^SIOlS 
MKitttf, A*a#fc(8LTSe^tt3»J«V>«:t hCD34 
5tiL*^*fflS&(0^g|«y^xK s eJh^fflStfrK^J^ 

30 fefcSV^ttft^MMSfc: J; 9 jSl*^6>S6*J; < 3SJfc*^Yk 

hfrrt-e©$tiH4^5r^ s fet^< fc-^SftteiSTL 
^O^n ^T-if L^F(ab , ) 2fl:L7M#^ 
^tt**v\ ^yb, BEjRIIH^ojcSfflfcBRLTfe, y^ 

S*t5o StfrSr^M Xftif^n-T-r— ^SbFab 

l*^feLfr^^-^ei^^^r^v^yh^>^-efc!9, fetMttSr#it 

50 }cfi<n:iWft5 e 
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(9) 

15 

[0 0 4 4] * h#oS?-:jttl... 

1^*1 BS^ijwaS : c DNA, 

ew#* : 1 eM 

£3*03 :«tt *MS : ant i-My-10 

mo®. • * 

SB?iJ 

CAG GTG CAG CTG AAG CAG TCA GGA CCT GGC CTA GTG CAG CCC TCA CAG 48 
Gin Val Gin Leu Lys Gin Ser Gly Pro Gly Leu Val Gin Pro Ser Gin 

5 10 15 

AGC CTG TCC TTC ATC TGC ACA GTC TCT GGT TTC TCA TTA ACT AGT CAT 96 
Ser Leu Ser Phe He Cys Thr Val Ser Gly Phe Ser Leu Thr Ser His 

20 25 30 

GGT GTA CAC TGG GTT CGC CAG TCT CCA GGA AAG GGT CTG GAG TGG CTG 144 
Gly Val His Tip Val Arg Gin Ser Pro Gly Lys Gly Leu Glu Trp Leu 

35 40 45 

GGA GTG ATA TGG GGT GCT GGA AGG ACA GAC TAT AAT GCA GCT TTC ATA 192 
Gly Val He Trp Gly Ala Gly Arg Thr Asp Tyr Asn Ala Ala Phe He 

50 55 60 

TCC AGA CTG AGC ATC AGC AGG GAC ATT TCC AAG AGC CAA GTT TTC TTT 240 
Ser Arg Leu Ser He Ser Arg Asp He Ser Lys Ser Gin Val Phe Phe 
65 70 75 80 

AAG ATG AAC AGT CTG CAA GTT GAT GAC ACA GCC ATA TAT TAC TGT GCC 288 
Lys Met Asn Ser Leu Gin Val Asp Asp Thr Ala He Tyr Tyr Cys Ala 

85 90 95 

AGA AAT AGG TAC GAG AGC TAC TTT GAC TAC TGG GGC CAA GGC ACC ACT 336 
Arg Asn Arg Tyr Glu Ser Tyr Phe Asp Tyr Trp Gly Gin Gly Thr Thr 

100 105 HO 

TCC CTC ACA GTC TCC 351 
Leu Thr Val Ser Ser 
115 

[oo45] f&m* 2 Kmmonm ■■ c dna 

BB?lJ©ft£ : 3 3 9 &m 

wsnom-jtm : 

m(D ® : -** tfcg : a n t i -My - 1 0 

mm 

GAT GTT GTG ATG ACC CAA ACT CCA CTC TCC CTG CCT GTC AGT CTT GGA 48 
Asp Val Val Met Thr Gin Thr Pro Leu Ser Leu Pro Val Ser Leu Gly 

5 10 15 

GAT CAG GCC TCC ATC TCT TGC AGA TCT AGT CAG AAC CTT GTA CAC AGT 96 
Asp Gin Ala Ser He Ser Cys Arg Ser Ser Gin Asn Leu Val His Ser 

20 25 30 

AAT GGA AAT ACC TAT TTA CAT TGG TAC CTG CAG AAG CCA GGC CAG TCT 144 
Asn Gly Asn Thr Tyr Leu His Trp Tyr Leu Gin Lys Pro Gly Gin Ser 

35 40 45 

CCA AAT CTC CTG ATC TAC AAA GTT TCC AAC CGA TTT TCT GGG GTC CCA 192 
Pro Asn Leu Leu He Tyr Lys Val Ser Asn Arg Phe Ser Gly Val Pro 

50 55 60 

GAC AGG TTC AGT GGC AGT GGA TCA GGG5&CA GAA TTC ACA CTC AAG ATC 240 
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17 18 
Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Glu Phe Thr Leu Lys He 
65 70 75 80 

AGC AGA GTG GAG GCT GAG GAT CTG GGA GTT TAT TTC TGC TCT CAA AGT 288 
Ser Arg Val Glu Ala Glu Asp Leu Gly Val Tyr Phe Cys Ser Gin Ser 

85 90 95 

ACA CAT GTT CCG CTC ACG TTC GGT GCT GGG ACC AAG GTG GAG CTG AAA 336 
Thr His Val Pro Leu Thr Phe Gly Ala Gly Thr Lys Val Glu Leu Lys 

100 105 110 

CGG 33 9 
Arg 

[0 0 4 6] 1BJIJ#^: 3 * EJWPWH : cDNA 

SE^IJ^S^ : 8 7 9 gjgf 

m<om : : a n t i -My - 1 0 

TTT TTT TTG GAG ATT TTC AAC GTG AAA AAA TTA TTA TTC GCA ATT CCT 48 
Phe Phe Leu Glu He Phe Asn Val Lys Lys Leu Leu Phe Ala He Pro 

5 10 15 

TTA GTT GTT CCT TTC TAT GCG GCC CAG CCG GCC ATG GCC CAG GTG AAG 96 
Leu Val Val Pro Phe Tyr Ala Ala Gin Pro Ala Met Ala Gin Val Lys 

20 25 30 

CTG CAG CAG TCT GGA CCT GGC CTA GTG CAG CCC TCA CAG AGC CTG TCC 144 
Leu Gin Gin Ser Gly Pro Gly Leu Val Gin Pro Ser Gin Ser Leu Ser 

35 40 45 

TTC ATC TGC ACA GTC TCT GGT TTC TCA TTA ACT AGT CAT GGT GTA CAC 192 
Phe lie Cys Thr Val Ser Gly Phe Ser Leu Thr Ser His Gly Val His 

50 55 60 

TGG GTT CGC CAG TCT CCA GGA AAG GGT CTG GAG TGG CTG GGA GTG ATA 240 
Trp Val Arg Gin Ser Pro Gly Lys Gly Leu Glu Trp Leu Gly Val He 
65 70 75 80 

TGG GGT GCT GGA AGG ACA GAC TAT AAT GCA GCT TTC ATA TCC AGA CTG 288 
Trp Gly Ala Gly Arg Thr Asp Tyr Asn Ala Ala Phe He Ser Arg Leu 

85 90 95 

AGC ATC AGC AGG GAC ATT TCC AAG AGC CAA GTT TTC TTT AAG ATG AAC 336 
Ser He Ser Arg Asp He Ser Lys Ser Gin Val Phe Phe Lys Met Asn 

100 105 110 

AGT CTG CAA GTT GAT GAC ACA GCC ATA TAT TAC TGT GCC AGA AAT AGG 384 
Ser Leu Gin Val Asp Asp Thr Ala He Tyr Tyr Cys Ala Arg Asn Arg 

115 120 125 

TAC GAG AGC TAC TTT GAC TAC TGG GGC CAA GGG ACC ACG GTC ACC GTC 432 
Tyr Glu Ser Tyr Phe Asp Tyr Trp Gly Gin Gly Thr Thr Val Thr Val 

130 135 140 

TCC TCA GGT GGA GGC GGT TCA GGC GGA GGT GGC TCT GGC GGT GGC GGA 480 
Ser Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly 
145 150 155 160 

TCG GAC ATC GAG CTC ACT CAG TCT CCA CTC TCC CTG CCT GTC AGT CTT 528 
Ser Asp He Glu Leu Thr Gin Ser Pro Leu Ser Leu Pro Val Ser Leu 

165 170 175 

GGA GAT CAG GCC TCC ATC TCT TGC AGA5(FCT AGT CAG AAC CTT GTA CAC 576 



19 

Gly Asp Gin Ala Ser 
180 

AGT AAT GGA AAT ACC 
Ser Asn Gly Asn Thr 
195 

TCT CCA AAT CTC CTG 
Ser Pro Asn Leu Leu 
210 

CCA GAC AGG TTC AGT 
Pro Asp Arg Phe Ser 
225 

ATC AGC AGA GTG GAG 
He Ser Arg Val Glu 
245 

AGT ACA CAT GTT CCG 
Ser Thr His Val Pro 
260 

AAA CGG GCG GCC GCA 
Lys Arg Ala Ala Ala 
275 

CCG CGT GCC GCA TAG 
Pro Arg Ala Ala * 
290 

mi] igG <om&&&*m\c»*r. 

[02] pGl 79 K<B«»B«r***-. 



(11) 

He Ser Cys Arg Ser Ser Gin Asn 
185 

TGG TAC CTG 
Trp Tyr Leu 
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TAT TTA CAT 
Tyr Leu His 
200 

ATC TAC AAA 
He Tyr Lys 

215 
GGC AGT GGA 
Gly Ser Gly 
230 

GCT GAG GAT 
Ala Glu Asp 

CTC ACG TTC 
Leu Thr Phe 

GGT GCG CCG 
Gly Ala Pro 
280 



GTT TCC AAC 
Val Ser Asn 

TCA GGG ACA 
Ser Gly Thr 
235 

CTG GGA GTT 
Leu Gly Val 

250 
GGT GCT GGG 
Gly Ala Gly 
265 

GTG CCG TAT 
Val Pro Tyr 



CAG AAG 
Gin Lys 
205 
CGA TTT 
Arg Phe 
220 

GAA TTC 
Glu Phe 

TAT TTC 

Tyr Phe 

ACC AAG 
Thr Lys 

CCG GAT 
Pro Asp 
285 



Leu Val His 
190 

CCA GGC CAG 
Pro Gly Gin 

TCT GGG GTC 
Ser Gly Val 

ACA CTC AAG 
Thr Leu Lys 
240 

TGC TCT CAA 
Cys Ser Gin 

255 
GTG GAG CTG 
Val Glu Leu 
270 

CCG CTG GAA 
Pro Leu Glu 



624 



672 



720 



768 



816 



864 



879 



II] 



im2] 





Apal 

EcoFU BamHI 



(12) 
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[El 3] 




(2) fc ***5tt#i::.fc*»fe 




FLI-Heioht 



HSttiB] ^9^4M 3 H 
1 ] 

CDR-1 ; Ser 
CDR-2 ; Val 
CDR-3 ; Asn 



[Wjft^l] &#»H«rsr^ffi«WCDR-l, CD 
R - 2 RXtC D R - 3 % / m&M* =*— Ki" £ 



[*&IE*r&3®B£] 00 12 

[0 0 12] £P>K:, 

CDR-1 ; Ser 
CDR-2 ; Val 
CDR-3 ; Asn- 

[¥*HHjE3] 



-His-Gly-Val-His 

-Ile-Trp-Cly-Ala-Cly-Arg-Thr-Asp-Tyr^AsD-Ala-Ala-Phe-Ile-Ser 
- Arg-Tyr-Clu-Ser-Tyr-Phe-Aso-Tyr 

LiW^II^CDR-l, CDR-2.&tfCDR-3 
C D R - 2 At* C D R - 3 T $ / KBE^J-Cfc 5 tt 

His-Gly-Val-His 

He-Trp-Cly-AIa-GIy-Arg-thr-Asp-Tyr-Asn-Ala-Ala-Phe-lle-Ser 
Arg-Tyr-Glu-Ser-Tyr-Plie-Asp-Tyr 

[4ftE*ftfeJHB4] 0 044 



U3) *5f0B¥l 0-1 5 5 48 9 



100441 B2?IJ<Z>«S: cDNA, 

SE?lJtf>ft2 : 3 5 1 ««: ant i-My-10 



CAG GTG CAG CTG AAC CAC TCA CGA CCT GGC CTA GTG CAG CCC TCA CAG 48 
Gin Val Gin Leu Lys Gin Ser Gly Pro Gly Leu Val Gin Pro Ser Gin 

5 10 15 

AGC CTG TCC TTC ATC TGC ACA GTC TCT GGT TTC TCA TTA ACT AGT CAT 96 
Ser Leu Ser Phe He Cys Thr Val Ser Gly Phe Ser Leu Thr Ser His 

20 25 30 

GGT GTA CAC TGG GTT CGC CAG TCT CCA GGA AAG GGT CTG GAG TGG CTG 144 
Gly Val His Trp Val Arg Gin Ser Pro Gly Lys Gly Leu Glu Trp Leu 

35 40 45 

GGA GTG ATA TGG GGT GCT GGA AGG ACA GAC TAT AAT GCA GCT TTC ATA 192 
Gly Val He Trp Gly Ala Gly Arg Thr Asp Tyr Asn Ala Ala Phe He 

50 55 60 

TCC AGA CTG AGC ATC AGC AGG GAC ATT TCC AAG AGC CAA GTT TTC TTT 240 
Ser Arg Leu Ser He Ser Arg Asp He Ser Lys Ser Gin Val Phe Phe 
65 70 75 80 

AAG ATC AAC AGT CTG CAA GTT GAT GAC ACA GCC ATA TAT TAC TGT GCC 288 
Lys Met Asn Ser Leu Gin Val Asp Asp Thr Ala He Tyr Tyr Cys Ala 

85 90 95 

AGA AAT AGG TAC GAG AGC TAC TTT GAC TAC TGG GGC CAA GGC ACC ACT 336 
Arg Asn Arg Tyr Glu Ser Tyr Phe Asp Tyr Trp Gly Gin Gly Thr Thr 

100 105 no 

CTC ACA GTC TCC TCC 351 
Leu Thr Val Ser Ser 
115 



mmm ¥^9^4^ 7 0 
immm 1 ] 

mjEtt&ms4,] 0046 

[0046] Efttfrg- : 3 

BBJ!l<£>:g£ : 8 7 9 



mom = -*m 

w&iowm. ■■ c dna 
mm 

: 

: a n t i —My — 1 0 



(14) 
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TIT TTT TTG CAC ATT TTC AAC GTG AAA AAA TTA TTA TTC GCA ATT CCT 48 
Phe Phe Leu CIu lie Phe Asn Yal Lys Lys Leu Leu Phe Ala He Pro 

5 10 15 

HA CTT GIT CCT TTC TAT GCG GCC CAG CCG GCC ATG GCC CAG GTG CAG_ 96 
Leu Val VaL Pro Phe Tyr Ala Ala Gin Pro Ala Uet Ala Gin Val Gln_ 

20 25 30 

CTG AKCA6 TCA GGA CCT GGC CTA GTG CAG GCC TCA CAG AGC CTC TCC 144 
Leu Lys G in Ser Gly Pro Gly Leu Val Gin Pro Ser Gin Ser Leu Ser 

S5 40 45 

TTC ATC TGC ACA GTC TCT GGT TTC TCA TTA ACT AGT CAT GGT GTA CAC 192 
Phe He Cys Thr Val Ser Gly Phe Ser Leu Thr Ser His Gly Val His 

5Q 55 60 

TGG GTT CGC CAG TCT CCA GGA AAG GGT CTC GAG TGG CTG GGA GTG ATA 240 
Trp Val Arg Gin Ser Pro Gly Lys Gly Leu Glu Trp Leu Gly Val He 
65 70 75 80 

TGG GGT GCT GGA AGG ACA GAC TAT AAT GCA GCT TTC ATA TCC AGA CTG 288 
Trp Gly Ala Gly Arg Thr Asp Tyr Asn Ala Ala Phe He Ser Arg Leu 

85 90 95 

AGC ATC AGC AGG GAC ATT TCC AAC AGC CAA GIT TTC TTT AAG ATG AAC 336 
Ser He Ser Arg Asp lie Ser Lys Ser Gin Val Phe Phe Lys Uet Asn 

100 105 110 

AGT CTG CAA GTT GAT GAC ACA GCC ATA TAT TAC TGT GCC AGA AAT AGG 384 
Ser Leu Gin Val Asp Asp Thr Ala He Tyr. Tyr Cys Ala Arg Asn Arg 
115 120 125 



(15) #i¥l 0-1 5 5 4 8 9 



TAC GAG ACC TAC TTT CAC TAC TGG CGC CAA GGG ACC ACC GTC ACC GTC 432 
Tyr Glu Ser Tyr Phe Asp Tyr Trp Giy Gin Cly Ttir Thr Val Thr Val 

130 135 140 

TCC TCA GGT CCA GGC GCT TCA GGC GGA GCT CGC TCT CGC GGT CGC GGA 480 
Ser Ser Giy Gly Gly Giy Ser Giy Gly Gly Gly Ser Gly Gly Gly Cly 
145 150 155 160 

TCG GAC ATC GAG CTC ACT CAG TCT CCA CTC TCC CTC CCT GTC AGT CTT 528 
Ser Asp lie Glu Leu Thr Gin Ser Pro Leu Ser Leu Pro Val Ser Leu 

165 170 175 

GGA GAT CAG GCC TCC ATC TCT TGC AGA TCT AGT CAG AAC CTT GTA CAC 576 
Gly Asp Gin Ala Ser He Ser Cys Arg Ser Ser Gin Asn Leu Val His 

180 185 180 

AGT AAT GGA AAT ACC TAT TTA CAT TGG TAC CTG CAC AAG CCA CCC CAG G24 
Ser Asn Gly Asn Thr Tyr Leu His Trp Tyr Leu Gin Lys Pro Gly Gin 

1«5 200 205 

TCT OCA AAT CTC CTG ATC TAC AAA GTT TCC AAC CGA TTT TCT GGG GTC 872 
Ser Pro Asn Leu Leu lie Tyr Lys Val Ser Asn Arg Phe Ser Gly Val 

210 215 220 

CCA GAC AGG TTC AGT GGC AGT GGA TCA GGG ACA GAA TTC ACA CTC AAG 720 
Pro Asp Arg Phe Ser Gly Ser Cly Ser Cly Thr Glu Phe Thr Leu Lys 
225 230 235 240 

ATC AGC AGA GTG GAG GCT GAG GAT CTG GGA GTT TAT TTC TGC TCT CAA 768 
lie Ser Arg Val Glu Ala Glu Asp Leu Gly Val Tyr Phe Cys Ser Gin 

245 250 255 

AGT ACA CAT GTT CCG CTC ACG TTC GGT GCT GGG ACC AAG GTG GAG CTG 816 
Ser Thr His Val Pro Leu Thr Phe Gly Ala Giy Thr Lys Val Glu Leu 

260 265 270 

AAA CGG GCG GCC CCA GGT GCG CCG GTG CCG TAT CCG GAT CCG CTG GAA 864 
Lys Arg Ala Ala Ala Gly Ala Pro Val Pro Tyr Pro Asp Pro Leu Glu 

275 280 285 

CCG CGT GCC CCA TAG 879 
Pro Arg Ala Ala * 
290 
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